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THE

C.A.S.E.*
CLASSROOM

(*Computer Applications in Science Education)
at
Johnson County Community College

A Technology Classroom
designed to serve
LIFE AND PHYSICAL SCIENCE INSTRUCTION

College Information Resource Plan
for
1991-1992

November 30, 1990

Background
It is our view that we have developed a built-in "success formula" for science education at JCCC for the future.

The authors of this proposal are aware that technology apP,lications are having a great impact within the various science disciplines.
It is our judgment that educators and
students of the Sciences can no longer be satisfied with only a thorough knowledge of scientifid concepts. They must
also be able to utilize the technology applications in their
specific area of science. Without this competency our graduating students will enter their advanced studies at a
four-year institute, or enter their chosen workplace, lacking certain essentials in their background.
Many medically-related procedures have been computerized, as well as
many modelling devices for biology classes. Science subject
~reas in science such as Biology, Anatomy/Physiology, Environmental Science, Geology, Chemistry, Astronomy, Physics,
and Physical Science must incorporate technology applications in lab exercises and in classroom teaching.
We have surveyed the instructors in the Life Science
and Physical Science disciplines at JCCC to identify the
specific needs that are required to meet today's educational
demands in science. The instructors expressed these needs
in terms of educational benefit to the students in the science courses. This proposal is the result of that survey
and indicates the urgent needs for technology. The title
"CASE CLASSROOM" was selected to highlight the need for
technology across our full range of science courses at JCCC
(CASE= Computer Applications in Science Education).
Curriculum adjustment to new educational needs, as we
know, is not an overnight procedure. Therefore, we have included plans for St3ff Development that will advance the
CASE CLASSROOM in yearly increments through the year 2000.
This is the second year that the Life and Physical Science Program has submitted this CASE CLASSROOM proposal. We
do so with even more conviction of this need than we had
last year. We are also increasingly aware that another year
without this facility will mean that approximately 6000 more
students will go through our combined science courses without "hands-on" experience of the technology that is already
in the workplace.
Rationale
During the past two years several opportunities for
students to utilize certain software and videodisc applications in the classroom were reluctantly bypassed by instructors because the appropriate computer equipment is not
available. We do not have a technologically equipped room
for students in the science area. We are, so far,
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attempting to teach science to students in a world of technology without the availability of technology. Educational
needs in the Life Science and Physical Science areas are
two-fold: to incorporate the technological applications for
students to use in the various labs and lecture rooms as
well as to have a technologically equipped room where stu,dents can use these applications on an individual basis.
The CASE CLASSROOM concept emerged as the most economic
way to fill this two-fold need. The place for individual
work with the computer applications for students in each of
the Science courses would be a classroom technologically
equipped with i2 IBM PS/2 Model 55zx's and 12 MacIntosh
IIcx's to be networked with an IBM Ps/2 Model 80 as a server. The need for technology in the various labs and lecture
rooms would be served by mobile workstations. These mobile
workstations would be supervised by the CASE CLASSROOM personnel in order to maintain a unified service of science-related technology.
The implementation of the CASE CLASSROOM will be a positive and innovative response to the JCCC Master Plan.
It
is an emphatic step toward meeting one of the College's
stated challenges for 1990: "JCCC will provide instructional
programs ... and educational services that will prepare students for the ... technologically sophisticated society in
which they work and live. 11 This same CASE CLASSROOM is the
science area's stride in the direction of meeting the college's policy statement on advancing technology of "making
those changes necessary to meet emerging, useful technology."
Educational Technology conferences across the country
during the past few years have highlighted the role of interactive videodiscs in today's classroom.
It is increasingly common to see new textbooks published with accompanying videodiscs. Technology adjuncts to the traditional
textbook are here. Students and instructors in the science
areas at JCCC need to incorporate the appropriate technology
aspects into their coursework. This conviction is the basis
of this proposal.
The Classroom Concept
The classroom concept for technology in the sciences is
adopted here because the traditional computer lab concept is
deficient in what it provides the students. It merely provides a place for the student to perform computer applications. The classroom concept, however, also provides a
learning facility in a learning environment.
Collaborative learning is built into the design of the
CASE CLASSROOM. The room will be 40 x 45 feet in size which
can be divided into two 22 x 40 rooms separated by a re2

tractable partition. One of the two rooms will be equipped
with 12 IBM computers and the other with 12 Macintosh computers (see attached plan view of the CASE CLASSROOM). Each
computer station will have two seats to accommodate two stu~ents at a time. This physical feature invites
collaboration between the two people at the workstation.
It
will also reduce computer anxiety for beginners.
The CASE CLASSROOM is also economical. Without this
facility, computer technology would have to be introduced
into each of the various Chemistry, Biology, Physics, and
other science labs at about ten times the equipment (and
cost) needed to achieve the same amount of student use.
Since most of the science classes have 24 students, the
1? IBM computers will accommodate one entire class and the
12 MacIntosh computers will accommodate another entire
class.
The room will have the normal classroom equipment of
blackboards and overhead projection equipment ~ A datashow
device will be available to project the computer screen contents through the overhead projection or videobeam equipment. Networking will allow the instructor to demonstrate
concepts on each student's computer screen.
The folding room divider will allow two classes to use
this room at the same time.
Class instructors may schedule
the use of one side of the CASE CLASSROOM for their individual class whenever it is available. At other times the work
stations will be open for individual student use.
Mobility Concept
The needs of the Life Sciences and Physical Sciences in
the area of technology applications have an unusually wide
scope when compared to most non-science disciplines. ·These
needs range from lung capacity instrumentation to weather
probes to measurements of pH concentration, and so on.
In
many of these needs some kind of data acquisition device is
needed. The design of this CASE classroom incorporates the
concept of "mobility" of equipment to best address these
needs. The data collection in the various science labs requires that the computers be present in these labs. Since we
have 5 biology labs, 3 chemistry labs, and 3 physics/astronomy
labs, it is cost prohibitive to equip all of these labs at
once. And for many years into the future this step will likely remain cost prohibitive. The answer, for us, is to set up
a core of mobile workstations to serve all of the above labs
areas on a carefully planned scheduling basis. Although this
does not serve all our needs immediately, it will be beneficial from the standpoint of instructors being able to "try
out" various technological applications before purchasing more
equipment and software.
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Although these mobile workstations are primarily intended
for use in the various labs mentioned above, they will be
housed in the CASE classroom for the following two reasons:
1) the workstations can be shared by many classes and labs
with similar scientific applications, and
2) · the supervision and the maintenance of the equipment and
software will be much more efficiently handled if controlled
by the instructional aides from the C_ASE classroom.
Networking for the CASE Classroom
The 24 computers in the CASE classroom will be networked. A
multimedia network will be installed at a later time which
will include hookups to as many as six of the mobile workstations when they are located in any of the individual labs.
This will eliminate the need of having videodisc players to
accompany each mobile workstation.
It will also allow for lab
data to be directly utilized in the CASE classroom for more
amplified demonstrations. And, additionally, the workstations
in the labs will be able to utilize more software options directly from the server in the CASE classroom. This expanded
multimedia network will include bulletin board services and
information services that are available in the various science
disciplines.
A Technical Resource Center for Science
The instructional aides in the CASE classroom will develop the familiarity and expertise in using scientific technical
applications.
Instructors will be able to consult with these
instructional aides concerning potential applications for
their own classes or labs. This will encourage instructors to
utilize more technical applications in their courses.
Mobile workstations will be available in the CASE classroom on check out basis for occasional use in the instructor's
own classroom. These workstations will be equipped with the
appropriate software applications by the instructional aides
upon request.
Six portable computers (three IBM's and three Macintoshes) will be available in the CASE classroom to be checked
out for special use by instructors. Many off-campus projects
require the use of computers.
It, therefore, becomes a necessity to have some portable computers available to demonstrate
and/or develop science applications at off-campus sites.
Science Curriculum Served by the CASE Classroom
The CASE classroom will serve the technical needs for the
23 introductory level science courses.
Approximately 5500
4

students per year are enrolled in these courses at Johnson
County Community College. The following is a list of courses:
BIOL
BIOL
BIOL
BIOL
BIOL
BIOL
BIOL
BIOL
BIOL
BIOL
BIOL
BIOL
BIOL
CHEM
CHEM
CHEM
PSCI
PSCI
PSCI
PSCI
PSCI
PHYS
PHYS

110
115
122
123
124
125
127
130
131
140
144
146
150
122
124
125
120
122
130
140
141
125
130

Nutrition For Life
Natural History of Kansas
Principles of Biology
Principles of Biology Lab
Oceanus: The Marine Environment
General Botany ·
General Zoology
Environmental Science
Environmental Science Lab
Human Anatomy
Human Anatomy and Physiology
General/Head and Neck Anatomy
Biology of Organisms
Principles of Chemistry
General Chemistry I Lecture
General Chemistry I Lab
Physical Science
Astronomy
General Geology
Physical Geography
Physical Geography Lab
Technical Physics I
General Physics I

Serving Part-Time Staff
The CASE classroom will be open and staffed in the evenings and on weekends, and thus providing an important service
to our part-time instructional staff and their students.
Serving Future Needs in Science Education
Science education today must take place in a computer environment. The CASE classroom will meet the needs of the future by providing this environment at the introductory level
of science education.
The direction of computer applications in science education at Johnson County Community College will be determined by
instructors experimenting with these applications in the CASE
Classroom.
Instructors may try out software in this facility
and decide whether it is the appropriate software for their
classes.
In this way, the direction of technical applications
is controlled by the professional person in the classroom
rather than by computer "experts" who may have limited knowledge of the sciences.
Computer applications stir an interest in the beginning
science student. The use of computer applications by students
will implant seeds of "fascination with science" for today and
5

for the future.
Our science staff is convinced of the need of
the CASE classroom and is ready to take the steps to implement
it. We will establish a committee for continual updating of
the procedures in the CASE classroom.
~ASE Classroom Advisory Committee
The CASE classroom is designed to serve the technical
needs of the students and faculty in the Science Program at
Johnson County Community College. Innovative techniques for
accomplishing this will be studied and evaluated by a special
committee of full-time science faculty.
The committee will
make recommendations to the Science Program Director who will
implement the instructional techniques in the CASE classroom.
Location of the CASE CLASSROOM
Since the CASE CLASSROOM will provide mobile workstations to a large number of classrooms and labs on both the
first and second floors of the Science Building, its central
location is of prime importance for its successful functioning. This room should be as close as possible to the various science labs to facilitate the transfer of mobile units
back and forth.
It should also be reasonably close to science classrooms to facilitate its use by science students.
Staff Support
An innovation in any educational environment will only
be successful if the staff involved in that innovation are
supportive.
In fact, success can be expected to be in direct proportion to the support of the staff. The science
staff have indicated strong support and enthusiasm for the
proposal for the CASE CLASSROOM.
The following are some comments from individual instructors about the types of activities the CASE CLASSROOM
could be used for:

*

This proposal will enable us to take advantage of
modelling techniques in Anatomy and Physiology
that are currently provided. Our expenditures for
models will greatly decrease by using this
technique.

*

Students would have easy access to the current
videodisc and software productions which highlight
chemical reactions involving safety hazards.

*

Having a statistical analysis of lab results for
the entire class as well as an analysis of
individual data will be educationally beneficial.
6

*

We could analyze weather phenomena in a real-time
framework.

*

Molecular modelling and atomic structure software
will greatly enhance student learning of these
difficult concepts in Chemistry.

*

A computer facility for data analysis accentuates
the primary concepts of the various Science
courses.

*

We need Geography lab exercises on the computer.

*

Topographic mapping on the computer is needed.

*

Plotting graphs directly from data accumulated in
lab exercises will be a great advantage.

*

Demonstrating the various science concepts in
class and in lab will broaden learning
possibilities.

*

Students will have access to simulation software
in areas such as Chemistry, Biology, Physics, and
Astronomy.

*

Students will use statistical analysis on the
computer in science lab projects.

*

Datashow devices will be used for demonstrations
during science lectures and in science labs.

*

Simulation software will enhance the effectiveness
of most lab experiments for the students.

*

Labs without access to computers are unheard of
today in industry. The CASE CLASSROOM will allow
us to incorporate computers and software applications into our courses and better prepare our
students for the future.

*

Students in Astronomy will be able to review sky
charts on the computer before and after their
telescope observing sessions.

*

Keplers Laws of Planetary Motion are best exemplified for students by computer demonstration. This
is done with the students in charge of entering
the various parameters for these laws to exper
imentally produce a variety of orbits followed by
spacecraft, satellites, or planets.

*

CAI in Chemistry is important to learn the skill
of balancing equations.
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*

Collaborative learning in the classroom and in the
lab is increased significantly by computer applications that open up a wider range of scientific
relationships for students.

*

Chemistry I students will be much better prepared
for Chemistry II after using the available comput
er applications in Chemistry I.

*

Data acquisition skills will increase the stu
dent's qualifications for work in industry.

*

Physics students will utilize computer applications for lab exercises such as simple harmonic
motion, air tracks, acceleration, wave propagation, resonance, impulse analysis, rotational
motion, and the Doppler Effect.

*

Investigative labs will be greatly enhanced by
accessing outside data through computers with
moderns.

*

The learning horizons of the student will be
greatly expanded by the CASE CLASSROOM.

*

Problem solving in the various sciences will be
achieved more directly with computer applications
available to the students.

The need for the implementation of computer technology
in the sciences at JCCC, such as this CASE CLASSROOM, is
supported by all of the instructors in the Life and Physical
Sciences.
Tom Barnett
Brian Baumgardner
Virginia Buckner
Donnie Byers
Max Dalsing
Dave Emerson
Mary Jo Fourier
Dennis George
Kevin Gratton
Roy Hammack
Dave Hufnagel

Bob Hunt
Bill Karnaze
Ed Kindermann
Dave Loring
Bob Pinker
Pat Schroeder
Marilyn Shopper
Lynda Swander
Annehara Tatsch!
Paul Tebbe
Marion Teel
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Budget for CASE Classroom
Personnel:

$ 48,464 (a)

Equipment:

$281,200 (b)

Software:
Totals:

$11,287 (c)
$340,951

(a)

This includes the complete salary of two full-time instructional aides ($9.00 per hour X 2080 hours for one
year for each instructional aide), and the salary of one
part-time person for 40 hours per week ($5.30 per hour X
2080 hours per year).

(b)

1 IBM PS/2 Model 80
24 IBM PS/2 Model 55sx
26 Macintosh !lex
3 IBM portable computers (386 models)
3 Macintosh portable computers
1 IBM Page Printer
2 IBM laser printers
2 Macintosh laser printers
2 IBM dot matrix printers
4 Imagewriter printers
7 datashow devices for overhead projection
11 data acquisition devices
6 videodisc players
24 computer carts
Total

(c)

4,500

·as, 800
110,000
7,500
13,500
2,000
4,000
9,000
600
2,000
14,000
5,500
12,600
7,200
281,200

Software is estimated as follows for the 28 IBM units
requested:
$5012
SMART {28 x $179)
$2940
DOS
(28 x $105)
$7952
Software is estimated as follows for the 29 Macintosh
units requested:
WINGZ
(29 x $65)
MACWRITE II
(29 x $50)

$1885
$1450
$3335
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Support for Students
Approximately 5800 students in these courses will benefit from the CASE CLASSROOM during the 1991-92 school year,
with an approximate 10% increase per year projected thereaf-

ter, Although the cost may seem high for the first year, the
cost-per-student decreases remarkably over the next four
years of the projected five-year lifespan of the equipment.
The following table shows this trend.
STUDENTS

YEAR
(91-92)
(92-93)
(93-94)
(94-95)
(95-96)

5800
6300
6900
7600
8300

EQUIPMENT
COST
281,200
25,000*

----------------

SOFTWARE
COST
11,287

-----------------

STAFFING
COST
48,464
50,888
53,432
56.104
58,909

TOTAL

PER
STUDENT

340,951
75,888
53,432
56,104
58,909

58.78
12.05
7.75
7.38
7.10

*Add multimedia network
Staff Development
To insure the most effective educational . use of the
CASE CLASSROOM facilities we have built into our future
plans three staff development activities.
First, during in-service time at the beginning of each
semester, staff development classes will be held in the CASE
Classroom. Special classes will be developed for the science software packages available in the CASE Classroom.
It
will be the responsibility of the CASE Classroom committee
to make sure that the appropriate staff development courses
occur each semester.
Second, we will appoint two or more full time instructors (at least one from Life Science and one from Physical
Science) each year to attend a major educational technology
conference and report to the CASE CLASSROOM Committee on any
new techniques available in science education. The goal
will be that all full time staff in Life Science and Physical Science will have attended such a conference within the
next five years.
Third, we will provide laptop computers to instructors
who need to use scientific applications on a computer
off-campus.
Portable computers are frequently needed in
order to make presentations at other institutions. They are
also needed when attending certain types of scientific
workshops.
Staffing Needed
Full time Instructional Aides
2
CASE CLASSROOM and its mobile
Instrustional Aides will need
background in science as well
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to supervise the
equipment. These
to have a broad
as having computer

1

experience.
Part-time assistant will be needed who is comfortable working in a science environment.
The CASE CLASSROOM will be
The projected hours are:
Mon-Fri
8:00am
Sat
9:00am
· Sun
1:00pm
·~
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open 80 hours per week.
- 10:00pm
- 2:00pm
- 6:00pm
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Life Science
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Appe11dix A
Curriculum Revision
for
Physcial Science (PSCI 120) Course

Does not involve changing any of the

course instructional content.

Does involve changing instructional deli very methods.

,

Instructional delivery will be redesigned around three mechanisms:
1. Lecture
2. Laborn tory
3. Multimedia

~--.Jl-+L-__L_A_B_O_R_A_T_O_RY__~__.~L---M_u_u_rr_IM_E_D_IA_ _

_ _ _L_E_C_T_U_R_E_ _

The lecture portion of
this course will be taught
in a lecture room, 3 hours
per week.

The laboratory portion of The multimedia portion
this course will be
is allotted a one-hour
designed for a two-hour
block each week. In
block of time in a regular addition, the multimedia
laboratory setting wit.h
will be interwoven into
equipment. available t.o
laboratory work and leccarry out the full range of tures as deemed approphysical science experipriate. The intention is
ments. Computer equipto bring the level of techment will be needed in
nology into this course
the lab room in conjuncthat science students will
tion with many of the
encounter in the real
regular experiments.
world when they finish.

CASE Costs

75000
Prpject Staffing
- - -·-- ----· .. . - --- CASE Technical Staf!!!!g___ -------- ·· - 65000
..
- .. . .
141000
Room
-- -------- 21000
Furniture
------------ ·-· ·-· ·Equipment
--- --300000
. .... - -- ·Travel
3000
..
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Qomputers
1
1
24
24
2
2

IBM PS/2 Model 90 (as server)
Macintosh Quadra 700 (as server)
IBM PS/2 Model 57sx
Macintosh Ilci ( with math co-processors)
Zenith (386 model) Laptops
Macintosh Powerbook 170 Laptops

Other Equipment
2
24
24
1
1
2
2
1
2
6
2

Ethernet network systems
(one for 24 IBM's, one for 24 Macintoshes)
Ethernet boards (for IBM's)
Ethernet boards (for Macintoshes)
Laserwriter II (Macintosh)
Laser Printer (IBM)
Imagewriter printers
Dot Matrix printers (IBM)
CD ROM Drive (for the Macintosh Quadra 700)
Modems
Videodisc Players
N-View Projection devices

Software
Wordperfect (IBM)
Wordperfect (Macintosh)
Excel (IBM)
Excel (Macintosh)
QuarkXpress

Furniture
8

computer carts

Network copy
Network copy
Network copy
Network copy
2 copies

(plus 6 individual copies)
(plus 6 individual copies)
(plus 6 individual copies)
(plus 6 individual copies)

H)

Project Description - CASE Classroom
This project involves equipping a room with 24 IBM computers and 24
Macintosh computers to enable Life and Physical Science classes to
incorporate technology application:, into the curriculum. This room will
serve as a classroom to demonstrate computer assisted applications as well
as an open computer lab for student use. Special software will be
demonstrated by the class instructor and/or the lab assistant to a class in
this room. This allows instructors to try out software (on the two major
hardware systems) with the assistance of the lab assistant and select
materials appropriate the course.
Science software will be stored on the two networks (one IBM and one
Macintosh) in this room. This software will be available for immediate class
use. An entire class may be brought into the room use the computers under
the supervision of the instructor and/or lab assistant. Two students are
seated at one computer to utilize the collaborative learning process at the
computer stations. Later on, the students will be experienced enough to
work on a one-person-to-one -computer basis.

I)

Project Rationale - CASE Classroom
There are too many teclmology needs in the science courses to realistically
fund all the equipment needed by individual instructors in their classrooms
and labs. Therefore, the CASE Classroom concept will provide computer
applications on a gradual basis which will insure a better hardware and
software selection process. Software can be used by a class on a trial basis,
using the CASE Classroom, rather than purchasing software for the whole
class and later finding out that it does not work as expected.
This trial procedure will also allow more instructors to experiment with
software that would not occur if such a facility is not available specifically for
science applications. It has been proven that lab personnel in other

computer labs on campus are not knowledgeable enough in science areas to
assist students with science software.

